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Microwave data for the Antarctic Research

We try to find characteristics of microwave data from polar snow
and ice and analyze relationships with physical parameters, then
try to obtain climatological informations:

>Temperature

annual mean/short term temperature variation
>Snow accumulation

annual accumulation rate/short term change
>Surface conditions

SNow properties

dominant wind field

condensation (surface hoar formation)

surface melting.



Field Observation Area

Syowa Sta.
asa Staion

Pack ice, fast ice,
ice shelf Novorazalevskaya

Japanese Antarctic Research Expedition (JARE) since 1957
- Syowa Station :wintering station, Dome F, Mizuho

- Transport: icebreaker Shirase through pack ice, fast ice

- Monitoring, detecting event



Microwave channels:

6 GHz:

36 GHz:

18 GHz:

snow-temperature and layering;

large penetration depth: very stable in time;
difference of polarization: number of layers,

highly sensitive to the crystal size (&shape)

and the temperature;

small penetration depth highly changing.
detect snow temperature changes;
Interaction with crystal size, density and
surface roughness.

depends on all the snow-cover parameters

large penetration depth less quickly than
36GHz

JAXA 2008, S. Surdyk and H. Enomoto




Microwave and
Annual mean temperature

10-m Snow Temperature vs.Microwave 6GHz % Brightness Temperature
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Temperature minimum in the Antarctica -93°C Aug. 10, 2010
AGU2013, Ted Scambos

Surface temperature retrieved
by Landsat

Air temperature Argos-AWS from 2010/08/01 to 2010/08/31 at JASE2007
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Antarctic inland Cooling and Warming Regimes
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Antarctic inland Cooling and Warming Regimes
Dome F — Ridge area
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TB(K)

Antarctic inland Cooling and Warming Regimes
Dome F — Ridge area

TB JASE2007

230

220
——06H

210 —— 06V

10H

200 10V
------- 18H

190 18V
------- 23H

180 —A————— W Wy b b AR AW 23V
------- 36H

170 — 36V
——————— 89H

160 i 89V

g e

150 =t r}' ‘J

140

2007/12/25 2008/6/24 2008/12/24 2009/6/24 2009/12/24 2010/6/25

Date

Quiet winter / less disturbances in 2010




Climatological trrend?
Half yearly-cycle in air temperature SP
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Cooling : temperature/regional temporal emissivity change

NASA GODDARD

Surface temperature retrieved by
Landsat (Scambos, AGU2013)
Patch-like and short term
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JApanese Swedish Antarctic Expedition traverse (November 2007 to January 2008)
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Area of Low emission (Glazed surface)
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Focusing Coastal Area

Syowa Stad
Asa Staion

Pack ice, fast 1c&
ice shelf Novorazalevskaya

Japanese Antarctic Research Expedition (JARE) since 1957
- Syowa Station :wintering station, Dome F, Mizuho

- Transport: icebreaker Shirase through pack ice, fast ice

- Monitoring, detecting event
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AMSR-E information along Traverse Route and surrounding area

Spatial and Temporal variations
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Field Observation Area

Syowa Stad
Asa Staion

Pack ice, fast 1c&
ice shelf Novorazalevskaya

Japanese Antarctic Research Expedition (JARE) since 1957
- Syowa Station :wintering station, Dome F, Mizuho

- Transport: icebreaker Shirase through pack ice, fast ice

- Monitoring, detecting event
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JARE News Jan 4, 2014 (Uit stk [
http://www.nipr.ac.jp/
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Observation / GRENE Arctic Clime Change Research Project
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EmISSIVIt¥ shlft after melting
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Date

Melting Start/End date at Greenland Obs. Sites

Melting Start/End date at Greenland Obs. Sites
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NRT observation
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Ice Concentration (%)

Ice Sheet and surrounding area
Large/regional; scale and seasonal change
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Ice Concentration
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Long-term tendency (SMMR-SSM/I)
and detailed updated explanation (AMSR-E,2)
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Greenland Ice Sheet Research - Arctic Climate Change Study

2012 July Greenland melting and other local events
Warm and dry Siberia, Cool Alaska,
Local weather / Synoptic/ hemispheric scale
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Actic Cryosphere and weather pattern

Observation, analysis and modelling

Blocking and
warming over
Greenland

~\ | Instable northern
Greenland
| weather

1| Temperature gap
and cyclone along
Siberian coast.

Monsoon activity| .
between cold :
Okhotsk high and
hot Pacific high.

Hot and dry Siberia,
forest fire and BC

transportto glaiier




Summary

. Japanese Antarctic Research Expedition (JARE) Is
monitoring and surveying ice sheet conditions, and studying
their changing mechanism.

GCOM-W data is useful for large scale and continuous
monitoring in the changing climate. Temperature,
accumulation, surface conditions ansd melting.

GRENE Arctic climate research project (2011-2016) has
started by integrating Japanese scientific activities.

. This project start observation in Greenland Ice Sheet,
focusing instability of coastal outlet glaciers.

. The Arctic project enhances interdisciplinal study and
collaboration between modelling and observation.
Information and scale-upping by satellite is very important.
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